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INTRODUCTION:  We  present  an  unusual  case  where  a large  intra-cerebral  abscess  with  severe  complica-
tions was  treated  successfully  with  medical  management  alone  in a  patient  with  Eisenmenger  syndrome.
PRESENTATION  OF  CASE:  A  40 year  old  patient  with  Eisenmenger  syndrome  presented  with  a seven  day
history  of headache,  neck  pain and  intermittent  vomiting  and  fever.  The  only  neurological  examination
ﬁnding  was  blurred  vision.  MRI  revealed  a  large  left occipital  lobe  abscess,  which  subsequently  ruptured
into  the  lateral  ventricle  with  associated  ventriculitis  and  hydrocephalus.  This  complicated  abscess  was
successfully  treated  with  intravenous  antibiotics  alone,  with  complete  resolution  of  the abscess  and
hydrocephalus  on  MRI  at 13  months  post-diagnosis.
DISCUSSION:  Patients  with  congenital  cyanotic  heart  conditions,  like  Eisenmenger  syndrome,  are  at
increased  risk  of developing  intra-cerebral  abscesses.  Effectively  managing  large  abscesses  with asso-
ciated  intra-ventricular  rupture  and hydrocephalus  in these  patients  without  any  form  of surgical
intervention,  including  aspiration,  is extremely  rare.
CONCLUSION:  Patients  with  congenital  cyanotic  heart  disease  who  develop  large  intra-cerebral  abscesses
with  severe  complications,  which  would  normally  warrant  surgical  intervention,  have the  potential  to
be  successfully  treated  with  antibiotics  alone  with  excellent  outcome.
© 2016  The  Authors.  Published  by  Elsevier  Ltd.  on behalf  of IJS  Publishing  Group  Ltd.  This  is an  open
he CCaccess  article  under  t
. Introduction
Patients with congenital cyanotic heart disease, like Eisen-
enger syndrome, are at an increased risk of developing
ntra-cerebral abscesses. It is common practice for abscesses larger
han 2 cm to undergo some form of surgical intervention, rang-
ng from aspiration to excision of the abscess. However it is rare
or large abscesses with associated intra-ventricular rupture and
ydrocephalus to be successfully treated with intravenous antibi-
tics alone.
We  present a rare case of a 40 year old patient with Eisenmenger
yndrome who developed a 4 cm intra-cerebral abscess with rup-
ure into the lateral ventricle and associated hydrocephalus. The
atient was successfully treated with IV antibiotics alone with
xcellent outcome.∗ Corresponding author at: Institute of Neurological Sciences, Queen Elizabeth
niversity Hospital, Glasgow G51 4TF, United Kingdom.
E-mail address: allanhall@nhs.net (A. Hall).
ttp://dx.doi.org/10.1016/j.ijscr.2016.01.025
210-2612/© 2016 The Authors. Published by Elsevier Ltd. on behalf of IJS Publishing 
reativecommons.org/licenses/by-nc-nd/4.0/). BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
2. Presentation of case
A 40-year-old female with Eisenmenger syndrome, secondary
erythrocytosis, and tetralogy of fallot was  admitted with a seven
day history of headache, neck pain and intermittent vomiting and
fever. There was also blurred vision however no visual ﬁeld defects
were detected upon examination. There was no history of seizures
or loss of consciousness, and there was  no upper or lower limb
weakness either in the history or at presentation.
On examination the patient had both central and peripheral
cyanosis with a loud P2 ejection systolic murmur at the aortic area
and a pansystolic murmur at the tricuspid area. The patient had no
speech deﬁcit and her neurological examination, including cranial
nerve examination, showed no deﬁcits. Her observations at pre-
sentation were GCS 15; blood pressure 120/70; heart rate of 74 and
oxygen saturation of 77% (the patient’s normal saturations are 70%
due to her Eisenmenger syndrome).
The patient’s medication at presentation was ferrous sul-
phate 200 mg  OD (once daily), warfarin, amiodarone 200 mg  OD,
furosemide 20 mg  OD, paroxetine 40 mg  OD, folic acid 400 micro-
grams OD, sildenaﬁl 20 mg  TDS (three times daily), and co-codamol
30/500 QDS (four times daily).
The patient subsequently underwent a CT head with contrast,
which showed an intra-cerebral abscess within the left occipital
Group Ltd. This is an open access article under the CC BY-NC-ND license (http://
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cig. 1. (a) MRI  with contrast on day of admission which shows abscess within the
bscess size however there is now diffuse enhancement of the lateral ventricular 
esolution of the abscess.
obe abutting the occipital horn of the lateral ventricle. The abscess
easured 40 × 40 mm in the axial plane. A baseline MRI was under-
aken on the day of admission, which conﬁrmed the lesion was
n abscess (Fig. 1a). The patient was started on ceftriaxone and
etronidazole after initial discussion with microbiology. However
he patient’s clinical state deteriorated 5 days post admission and a
ontrast-enhanced MRI  was undertaken, which showed rupture of
he abscess into the lateral ventricle. It was concluded the abscess
ad ruptured into the lateral ventricle by the combination of dete-
ioration in the patient’s clinical status and a diffusely enhanced
entricular ependyma with hydrocephalus on the MRI. Following a
ardiology and anaesthetic review the patient was  deemed unﬁt for
urgery due to her Eisenmenger syndrome and therefore a biopsy of
he abscess, surgical evacuation or ventricular drainage was unable
o be performed under general anaesthetic.
Local anaesthetic aspiration or ventricular access device
ould have been considered as a life saving measure with
ts own inherent difﬁculties, including patient position-
ng. After discussion with microbiology the Ceftriaxone was
hanged to meropenam, and vancomycin was  added. Theccipital lobe. (b) FLAIR MRI  on day 33 post-admission, which shows reduction in
yma. (c) MRI  with contrast at 13 months post-admission. Note there is complete
IV course of meropenam, metronidazole and vancomycin
continued for 4 weeks. The patient continued to have inter-
mittent episodes of pyrexia and therefore vancomycin was
subsequently switched to linezolid. In addition meropenam was
switched to co-amoxiclav. The patient completed 10 weeks of
antibiotics as an in-patient and was discharged on co-amoxiclav,
linezolid and metronidazole, which she continued for a further 2
weeks. In addition to the day of admission MRI’s were undertaken
at 18, 24, 33 and 61 days post-admission. The MRIs, collectively,
showed an overall trend of a gradual reduction in the abscess size
with an initial enlargement of ventricular involvement (Fig. 1b),
followed by a subsequent reduction.
The patient was kept under regular day ward review follow-
ing discharge. She reported no further episodes of pyrexia, and
her follow up MRI  at 6 months post- admission showed continued
resolution of the abscess and normal ventricular size. The latest
follow-up MRI  revealed complete resolution of the abscess at 13
months post diagnosis (Fig. 1c).
This work has been reported in line with the CARE criteria
(http://www.care-statement.org/).
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. Discussion
Brain abscesses are circumscribed collections of pus within
he brain parenchyma, which are formed from a localised area of
erebritis within a well vascularised capsule [1].
The underlying causative agent can be broadly categorised into
ither bacterial or fungal, with Staphylcoccal agents being the most
ommon organism in patients who have underwent neurosurgery,
nd Streptococcal agents being the most common in patients who
ave not underwent neurosurgery [2].
The signs and symptoms depend largely on the speciﬁc location
f the abscess, with the most common site being the frontal-parietal
egion and the occipital region being the least common site.The underlying infection that is responsible for the forma-
ion of the abscess can enter the intracranial compartment either
irectly or indirectly via three routes: contiguous suppurativegenital cyanotic heart disease involving ventricular septal defects.
focus, trauma, or haematogenous spread from a distant focus.
Haematogenous spread is the most common route in patients with
congenital cyanotic heart disease like Eisenmenger syndrome [2].
The type of agent responsible for the abscess depends on the
patient’s age, site of primary infection, and the underlying condition
of their immune system.
The formation of a brain abscess is increased by certain underly-
ing medical conditions including congenital cyanotic heart disease,
such as Eisenmenger syndrome [3].
The pathophysiology of brain abscess formation in patients with
underlying congenital cyanotic heart disease involves the right-
to-left shunting of venous blood (Fig. 2). This shunting allows
bacteria within venous blood to by-pass the disinfectant, phago-
cytic properties of the lungs and travel to the brain [3]. There are
two methods by which this process allows bacteria to grow within
the cerebral tissue. Firstly, the low oxygen concentration of venous
 –  O
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lood results in regions of chronic hypoxemia with resultant sec-
ndary polycythemia and metabolic acidosis within the grey–white
atter interface of the brain. Secondly, due to the secondary poly-
ythemia the blood becomes more viscous, which coupled with the
hronic hypoxemia of the shunted venous blood, creates a suitable
icroenvironment for microrganisms to grow. These two  methods
re also thought to be responsible for the coagulopathies seen in
atients with congenital cyanotic heart disease.
Although brain abscesses can be treated by medical or surgical
ntervention, or by a combination of both, it is common practice
or abscesses larger than 2 cm to undergo surgical intervention.
he patient used in this report had a 4 cm abscess, with rupture of
he abscess into the lateral ventricle resulting in ventriculitis and
ydrocephalus—features that normally warrant surgical interven-
ion [4]. However after both a cardiology and anaesthetic review the
atient was deemed unﬁt for any surgical intervention, including
spiration of the abscess for specimen culture, due to her under-
ying Eisenmenger syndrome which is responsible for the patients
aseline oxygen saturations of 70%.
The incidence of brain abscesses in patients with congenital
yanotic heart disease is relatively rare (12.8–69.4% of published
ases) [5,6]. This case report provides clinicians who are presented
ith similar cases with a non-invasive management option for this
are condition, for which there are currently no conclusive guide-
ines.
This is of particular importance in patients with congenital
yanotic heart disease because of the inherent anaesthetic and
aemorrhagic risks associated with these patients, including the
ormation of intra-capsular hematomas, which can occur even with
he less invasive surgical interventions such as aspiration [7].
. Conclusion
The use of serial imaging and IV antibiotics alone in a patient
ith a cyanotic heart condition who develops a large cere-
ral abscess with intra-ventricular rupture and hydrocephalus,
hich would normally warrant surgical intervention, can result in
oth complete clinical and radiological resolution of the abscess.
lthough the management used in this case report is not new, its
se in an abscess of this size with intra-ventricular rupture and
ydrocephalus, along with the associated excellent outcome, is
xtremely rare.onﬂicts of interest
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